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(54) METHOD FOR REMOVING DISSOLVED OXYGEN USING HYDROGEN ACTIVATED BY CONDUCTOR 
SURFACE 

(57)Abstract: 

PURPOSE: To make it possible to preserve various kinds of drinks over a long period of time by putting a water-insoluble 
conductor into an aq. soln. and applying electric energy and/or vibration energy to the conductor while blowing gaseous 
hydrogen thereto to activate the hydrogen, thereby changing and removing the dissolved oxygen in the aq. soln. 
CONSTITUTION: This method for removing the dissolved oxygen to be executed in order to preserve the drinks, such as juice 
and milk, over a long period of time or to suppress the corrosion of the metallic parts of boilers, steam, etc., comprises first 
arranging a gaseous hydrogen blowing device and the water- insoluble conductor near this device into the aq. soln. The gaseous 
hydrogen is blown into the aq. soln. while the electric energy or/and vibration energy is applied thereon and is brought into 
reaction with the dissolved oxygen in the aq. soln. by which the dissolved oxygen is rapidly removed as the water. 
Water-insoluble metals, carbon or metal oxide is used for the conductor and gold, silver, platinum, palladium, etc., which are 
nobler in ionization tendency than hydrogen are used in the case only the vibration energy is applied on the aq. soln. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention puts in the conductor of water-insoluble nature into solution, and relates to the method of 
removing the oxygen which blows hydrogen gas into this, is activated to it, and is dissolved in it. Although it is, it can consider as 
circulating water which can save a drink over a long period of time if it applies to drinks, such as beer, fruits, vegetable juice, tea, 
and cow's milk, as solution, will be made to a thing harmless to a human body if it applies to tap water as solution, and suppresses 
the corrosion of metal parts, such as a boiler and steam. The material of a conductor can be chosen from the oxide of the metal of 
water-insoluble nature, carbon, or a metal. Since it dissolves and it sticks to a conductor front face, a part of hydrogen blown into 
solution is activable if the energy of both electrical energy, vibrational energy, or ******** [ s added to a conductor, and it reacts 
with dissolved oxygen, and this changes it to water, and can remove it. Depending on the kind of conductor, and the energy to add, 
consecutive processing is possible, and the utility value on industry is large. Since unreacted hydrogen can carry out the cyclic use 
of waste water, a part for the amount dissolved in solution, the dissolved oxygen, and the equivalent which reacts chemically is 
sufficient for the initial complement, and it is very economical. 
[0002] 

[Description of the Prior Art] Although the oxygen which dissolved in solution is the important matter which should not be lacked 
required for the living thing which survives underwater, when it leaves for the viewpoint which saves without deteriorating an 
object over a long period of time, or is not made to corrode a metal, or is said, it is the detrimental matter, and into tap water, the 
active oxygen which does damage, such as ozone and a peroxide, is dissolving in the human body, and, as for these, removing as a 
toxic substance is desirable. Although it was possible to have added and removed a reducing agent to this when it was a Prior art, 
other matter contained in a reducing agent will remain in solution, and was not desirable about especially food. Although it was 
also just going to be considered to blow hydrogen gas on the other hand, it was difficult not to react with dissolved oxygen but to 
remove in ordinary temperature, if it remains as it is. Although it was studied that a proton generates on it when platinum was 
made into the catalyst, reacting also in ordinary temperature and hydrogen were blown into water and there was a piece of 
platinum, hydrogen gas and oxygen gas blew hydrogen gas into solution, removed dissolved oxygen industrially, and were not 
considered to be a way etc. 
[0003] 

[Problem(s) to be Solved by the Invention] As what has required saving without making it deteriorate over a long period of time, 
"Beer was so good that it is new as a property" was said about beer, and beer was kept fresh [ how ] until now, or much devices 
have been made. Usually, quality changes under the influence of yeast, temperature, direct rays, oxygen, etc., and, as for beer, the 
delicate flavor of the slack draft beer of structure length and the scent are spoiled. Correspondence almost sufficient about yeast, 
temperature, and direct rays was made, and the appropriate effect has been obtained. If the mailer NO JIN coloring matter 
contained in beer oxidizes, a color will become deep, protein will oxidize, and it will combine with tannin or a bitter substance, if 
this exists, and oxidization progresses further about oxygen, the smell called oxidized odor will occur and flavor and a scent will 
fall. It is filled up with beer, changing to filling up a container for preservation at the air in a container (oxygen), and pressurizing 
carbon dioxide gas. however, oxygen - ordinary temperature - the inside of beer -- several -- carry out the mg/1 dissolution, and 
since you were not able to do, this dissolved oxygen should make it, as for removing this, ask about the component of beer 
strangely by the Prior art — it was unavoidable to spoil the flavor and a scent Moreover, since it deteriorated for a short period of 
time and deteriorated in the taste and the scent with the fresh thing even if it removed dissolved oxygen about fruits, vegetable 
juice, and cow's milk similarly, and was not considered a way etc. at all but it stuffed the container, pull-date had to be shortened. 
About tap water, the ozone or the peroxide used besides a certain dissolved oxygen from the first for sterilization will be 
contained as active oxygen, and since damage will be done to a human body when it becomes more than concentration with these, 
the removal method has been a problem. Moreover, since dissolved oxygen corrodes the metal part when used for circulating 
water, such as a boiler and steam, it is a technical problem to remove this. 
[0004] 

[Means for Solving the Problem] Further, although the method of this invention person making the hydrogen gas activated by the 
plasma state as above The means for solving a technical problems reacting with the oxygen blown in and dissolved in solution 
previously, and removing this was developed, even if hydrogen is not activated beforehand, after blowing it, it was made to react 
with the oxygen activated and dissolved by the suitable method, and could not remove this, or inquired, and completed this 
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invention. If hydrogen is blown into solution, a part will serve as dissolved hydrogen, and a part serves as air bubbles with a gas, 
and is soon carried out out of a system. In addition, a part serves as a gas with time and dissolved hydrogen is also considered to 
maintain a kind of reversible-equilibrium state so that, as for a part, the hydrogen in air bubbles may also turn into dissolved 
hydrogen again. Even if the oxygen and hydrogen of **** live together in solution; in ordinary temperature, it hardly reacts. 
Where either or both sides is activated, if it contacts, it will react rapidly and will change to water. With the state here where it 
was activated, it is thought that what is necessary is just to change into ion or the state where it became radical. When electrical 
energy, vibrational energy, or the energy of the both sides was added having put in the specific conductor and blowing hydrogen 
gas into solution, as a result of examining many things, temporarily, it was thought that it became radical and it was admitted for 
the hydrogen or oxygen of **** ion or that the oxygen of **** served as water promptly and it was removed. The conductor used 
for this invention is the oxide of the metal of water-insoluble nature, carbon, or a metal, and when adding only vibrational energy, 
an EMEN-ized inclination can use these alloys, such as gold, silver, platinum, PARAJUUMU, ROJUUMU, a ruthenium, and 
IRIJUUMU, as a **** metal from hydrogen. Even if it is **, since copper, mercury, etc. serve as a toxic substance when the 
minute amount dissolution is carried out and it is especially aimed at a drink in water, they are not more desirable than hydrogen. 
In an ionization tendency, from hydrogen, I hear that the direction of hydrogen tends to become ion, and ** has it, when a 
hydrogen overvoltage is small and hydrogen contacts a metal. Therefore, if the hydrogen and oxygen of **** stick to a surface of 
metal, hydrogen ionizes, and a metal will be charged in minus, will give the electrical and electric equipment to the oxygen which 
the electron moved and adsorbed the inside of a metal, and will serve as an anion at a proton. The proton of hydrogen and the 
anion of oxygen join together in solution, and it becomes water and breaks away. If vibrational energy is added to a metal, 
secession will be promoted and a reaction will be accelerated. If especially vibration also adds supersonic oscillation energy, a 
hydrogen overvoltage will fall and it will become easier to ionize. 1 or more kHZs, the ultrasonic energy which affects a hydrogen 
overvoltage is the frequency of 10 or more kHZs preferably, and since energy efficiency falls, it is desirable in 1 or more MHZs, 
to add the ultrasonic wave of 1 0 or more kHZs the frequency of 1 or less MHZ. Moreover, it is good to make it the shape of 
powder and a foil and porosity as a metaled configuration, so that a surface area may become large. Moreover, when a hydrogen 
overvoltage falls sharply, it accepts. For example, platinum plating (porosity) and the platinum black (powder) of a hydrogen 
overvoltage are smaller than a platinum simple substance. Moreover, plating or the thing which carried out vacuum evaporationo 
can also use the above-mentioned metal for carbon, a ceramic, a resin, etc. as support. Although a conductor may be fixed, if it 
does not fix in the case of the shape of powder and a foil but enables it to flow freely to a fluid bed type, a reaction will be 
accelerated more. What is necessary is just to apply the voltage of a direct current or an alternating current to this, for applying 
electrical energy to a conductor. The oxide of the metal used for the insoluble anode other than an above-mentioned metal as a 
material of a conductor, carbon, or a metal can be used. That is, oxides, such as iron, a tungsten, a ruthenium, and PARAJUUMU, 
can be used as one sort or two sorts or more of alloys, these metals or the above-mentioned metal, such as nickel, cobalt, a 
tungsten, molybdenum, titanium, a tantalum, and niobium, conductive carbon, and a conductive metallic oxide. When applying 
the voltage of a direct current, if electric resistance is low, current will flow including an electrolyte in solution. In an anode plate, 
it reacts with the hydrogen to which it stuck when the hydroxide ion which the hydrogen which stuck to the front face ionized, and 
became a proton, and was able to be drawn near to an anode plate discharged, and water is generated. In cathode, it reacts with 
the oxygen to which it stuck when BUROTON of the hydrogen which was able to be drawn near discharged, and water is 
generated. When hydrogen is blown superfluously, there is little oxygen which sticks to cathode and it is thought that the hydrogen 
proton which was able to be drawn near to cathode discharges, and a hydrogen radical generates most. Although this radical will 
serve as a hydrogen-content child if a life carries out radical comrade contact short, if dissolved oxygen is contacted, it will react 
immediately and will change to water. Although the voltage which should be applied is influenced very much by various kinds of 
conditions, such as electric resistance of a between, pH of liquid, and temperature, it is necessary to apply the above voltage 
which can ionize the hydrogen of this system anyway. Usually, more than 2V5-50V are a desirable voltage range. If it becomes 
more than 50 V, a reaction secondary in addition to the reaction of hydrogen and oxygen starts [ the chemical change of the 
component for example, in solution ] and is not desirable. What is necessary is to keep one's distance and just to install some 
shades and positive two poles near the hydrogen entrainment mouth, in this invention. However, generally, even if electric 
resistance is high and a drink, tap water, etc. apply the voltage of a direct current, current does not flow easily. On the other hand, 
if the voltage of an alternating current, especially a RF is applied, liquid resistance will fall and current will come to flow. As 
frequency, 1 or more kHZs have 10 or more preferably good kHZs. Since a pole changes and it is caught by the pole before this 
breaks away, even if hydrogen will ionize with much trouble, if frequency becomes very high, it becomes the same thing as not 
applying voltage seemingly, and an effect is not accepted. If it becomes especially a RF, the speed from which the male and 
female principles of an electrode changes will become large too much, and it will become impossible to diffuse ion, although it is 
also one means to raise the rate of flow on the front face of an electrode, and to enlarge the diffusion rate of ion. Therefore, ion can 
be diffused if the vibrational energy of larger frequency than the frequency from which the male and female principles of an 
electrode changes is added. Since 1 or less MHZ is desirable as mentioned above, the frequency of the vibrational energy still 
added should also make voltage of a RF 1 or less MHZ. Thus, into the solution which put in the conductor, if hydrogen gas is 
blown adding vibrational energy, electrical energy, or its both sides, the dissolved acid quantum in solution can decrease 
gradually, and, finally can set it to 0. On the other hand, a dissolved acid quantum hardly changes only by blowing hydrogen gas 
into water. With the solution of this invention, the matter of a solid-state, a liquid, and a gas is dissolved in water. Moreover, with 
dissolved oxygen, what was dissolved into solution liquid as active oxygen, such as molecule oxygen, ozone, or ion, is included. If 
the kind, the electrical energy to apply, and vibrational energy of a conductor are chosen suitably, processing continuously is 
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possible and industrial value is large. 
[0005] 

[Function] In this invention, it is thought on a conductor front face that the following reactions start. 

(1) Anode plate : protonation of the hydrogen-content child who stuck to H2 ->2H+->2e- or 20H-+H2 ->2H20+2e-, i.e., an 
anode plate, and the generation reaction of the water by the electric discharge of OH ion which was able to be drawn near, and an 
adsorption hydrogen-content child's reaction start. However, at the time of a hydrogen entrainment, the hydrogen-content child is 
doing abundant adsorption at the anode plate, OH ion with large volume cannot approach an anode plate easily, and protonation 
of hydrogen serves as a main reaction. 

(2) Cathode : 2H++l/202+2e-->H20 Or electric discharge of the hydrogen proton which was able to be drawn near to 2H+->2H 
and +2e-, i.e., cathode, generation of the water by the reaction of the oxygen-content child who adsorbed, and generation of the 
hydrogen radical by electric discharge of the above-mentioned proton start. However, the hydrogen proton generated by (1) at the 
time of a hydrogen entrainment can draw near to abundant cathode, and since it is very much hard to stick to the oxygen with large 
volume, generation of a hydrogen radical serves as a main reaction. Therefore, hydrogen IMEN and a hydrogen radical occur in 
the offing of an electrode. Since a hydrogen ion can be soon drawn near to cathode and carries out the reaction of the above (2), 
the hydrogen radical will generate it as a main reaction seemingly after all. although the reaction of the above (1) and (2) starts 
momentarily when the voltage of an alternating current is applied, since an electrode is alike by turns and changes, a hydrogen 
proton will be in the state where it hardly moves, and a hydrogen radical will generate it too Thus, the generated hydrogen radical 
reacts with dissolved oxygen, and generates water. 

2Hand+02->20H- Contact of 20H, +2Hand->2H20 however H, and a comrade extinguishes a radical soon by the following 
termination reaction. 

When not applying H-+H->H2 (3) electrical energy, as for the hydrogen-content child who stuck to the front face when it was **, 
the ionization tendency of a conductor tends to ionize from hydrogen, hydrogen is carried out at plus and a conductor carries out 
electrification polarization at minus. If the oxygen-content child dissolved in solution sticks to a conductor, an oxygen-content 
child will get the electrical and electric equipment of minus from a conductor, and will be charged as an oxygen anion. The 
hydrogen plus ion and oxygen anion which were charged here carry out joint electric discharge with ****** on a conductor front 
face, serve as a moisture child, and break away from a conductor front face. Under the present circumstances, if it is especially 
alike and the energy of an ultrasonic wave is added, since it will become easy to polarize and diffusion of ion and a molecule will 
become large again, the above-mentioned reaction is sharply accelerable. By the way, it is thought of for a radical's generating as 
follows according to autoxidation, and oxidizing the organic compound of the contents that the dissolved oxygen in a drink carries 
out deterioration degradation of the organic compound (RH) of contents. 
RH->Rand+H- (initiation reaction) 
R-+02->R02- R02and+RH->ROOH+R- (propagation) 
2RO(s) and ->ROOR (termination reaction) 

In this case, it returns to the compound RH of even if it reacts with the radical and oxide which H- generated in this invention is 
generating by the above-mentioned reaction, and oxidization is stopped. 

R02, +5H, and->RH+2H20 ROOH+3Hand->R-+2H20 ROOR+4Hand->2R-+2H20 Although R-+H->RH and dissolved 
hydrogen cannot return ROOH and ROOR easily, they are considered that it may react and may return to RH with R02 and a 
radical. 

Since the amount of dissolved hydrogen will increase in proportion to a pressure if it can be made pressurization when blowing 

R02, +2H2->ROH, +H202ROH, and+2H2->2RH+2H20, in addition hydrogen, the removal reaction of dissolved oxygen is 

accelerable. 

[0006] 

[Example] 

Gold was made into thickness and what carried out about 0. 1 2micro machine plating was used for the hollow polyester ball 
whose 1st example diameter is 10mm as a conductor. 360mm height filled [ content volume ] up with about 21% the pressurized 
container made from stainless steel which is 2001. for the above-mentioned ball by 2000mm at the 80000-piece occupied volume, 
and the diameter designed so that the ultrasonic wave of 12kW of oscillation frequency 36kHZ outputs could be applied to this. 
Solution was passed from the upper part in this container, hydrogen gas was blown from the lower part, and the cyclic use of 
waste water of the hydrogen which passed through the inside of solution and escaped in the upper part was carried out so that it 
might blow in again using a pump. Five sets of this container were put in order in series, and the solution processed with the 
container to begin was connected in the pipe, and was used as the **** processor so that it could process similarly with the 
following container. In order to measure the elimination factor of the dissolved oxygen in solution, the sample tap was attached in 
the pipe of the outlet of each container, and the dissolved acid quantum was measured. In order to remove the dissolved oxygen of 
the beer which digestion ended using above equipment, it processed on condition that the following. The following are the 
conditions for every container. 
Beer rate of flow: 0.8kl/min. 

Hydrogen entrainment: Flow rate: 1 21-kg/cm2/min. Pressure: 1.8 kg/cm2 ultrasonic-wave oscillation: 36kHZ 12kW beer solution 
temperature : After performing such [ 0.5 degrees C ] processing continuously and being in a steady state, when the dissolved 
oxygen concentration of the outlet of each containers 1,2,3,4, and 5 was measured, the result shown in Table 1 was obtained. 
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In the above, an oxygen density is set to about 0 and can save fresh beer now over a long period of time at the outlet of a container 

5. 

[0007] It processed by connecting the container of the 1st above-mentioned example with a three-set serial so that removal of 
dissolved oxygen could do continuously tap water which carried out sterilization processing using the 2nd example ozone. The 
path of a circle enlarges from 80mm what considered as the conductor and galvanized about 0.25micro of PARAJUUMU at the 
wire gauze (200 meshes) of titanium every 20mm at a cylindrical shape with a height of 1.8m, and they are 100mm, 120mm, 
140mm, .... It built in size of 280mm, 300mm, and 320mm, and these were installed into the above-mentioned container in the 
shape of a concentric circle so that the distance between wire gauzes might be set to 10mm. The pillar object of each wire gauze 
is connected and enabled it to conduct current by the titanium line which carried out PARAJUUMU plating. Hydrogen 
sandwiched non-**** of RIIRON between circle prism ****** so that it might contact at the wire gauze at which it blows in 
from the bottom center section of the container, and the foam of hydrogen serves as an electrode well. The wire gauze in a 
container and the volume pulse duty factor of a nylon nonwoven fabric were 18.6%. The above-mentioned tap water was poured 
from the container upper part, hydrogen was blown from the container pars basilaris ossis occipitalis, and unreacted hydrogen 
carried out collection cycle use. It was made to be possible [ with a pipe / consecutive processing of each container ] like the 1st 
example. The sample tap was attached in the pipe of each container outlet, and dissolved oxygen concentration was measured. 
The conditions for every container of dissolved deoxidation consecutive processing of tap water are the followings. 
Tap water rate of flow : 0.24kl/min. 

Hydrogen entrainment: Flow rate: 10.81-kg/cm2/min. Pressure: 1. 

2 kg/cm2 Ultrasonic oscillation : 28kHZ and 1 2kW Electrode grant power: 1 OkHZ, 1 0 V, and 2. 1 **0.6A - such processing was 
performed continuously, and after being in a steady state, when the dissolved oxygen concentration of the outlet of each containers 
1 and 2 and 3** was measured, the result shown in Table 2 was obtained 
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As mentioned above, at the outlet of a container 3, an oxygen density and an ozone level are set to about 0, and can consider as 

tap water harmless to a human body by this processing. 

[0008] 

[Effect of the Invention] Since most dissolved oxygen concentration can be set to 0 by this method in beer as shown in the 1st 
example of an example, it is lost that the flavor of beer and a scent deteriorate by oxygen, and it can save over a long period of 
time by putting the freshness in a container. Moreover, similarly, fruits, vegetable juice, tea, cow's milk, etc. can remove the 
dissolved oxygen which was untouched conventionally, and can offer the mothball method of the freshness which was superior to 
before much more. As shown in the 2nd example of an example, in tap water, dissolved ozone detrimental to a human body is 
removable, and since dissolved oxygen is almost 0, this water can suppress metaled corrosion, and the life of the metal device 
which uses hot circulating water, such as a boiler and steam, especially can be lengthened more. As the example showed, 
hydrogen can carry out the cyclic use of waste water, and the consumption ends with few [ dissolved oxygen, the amount which 
reacts theoretically, and the amount dissolved in solution ] amounts and is economical. Moreover, since it can process 
continuously, the utility value on the industry is large. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The removal method of the dissolved oxygen using the hydrogen activated on the conductor front face which the 
conductor of water-insoluble nature is put in into solution, and you activate [ removal method ] the hydrogen which added the 
energy of these both sides to the conductor by electrical energy or vibrational energy, and the case, was blown into it, and stuck to 
the conductor front face, blowing hydrogen gas into this, makes it react with the dissolved oxygen in solution, and changes this to 
water. 
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